We consider when the topologies are Hausdorff and when they are compact.
We then consider operators on £^ (jx) where m " denotes the variation of the measure m " y* y* that maps C into the dual E* and is defined by m
The collection P of all such semi-norms for A in C generates a topology in the usual way. This topology [2] when restricted to cr*, the unit sphere of F*, turns out to be of interest. Also of interest is the topology generated by p ^ for A in C where m is now an element
•* m, A in the set r(E,F) of finitely additive set functions from C into L(E,F). Among the numerous results contained in [4] and [5] one main property seems to be central. Namely, if the sphere a* is compact in the above topology the following statements are equivalent.
(1) The measure m is countably additive Y for y* in a* For the space C (H,E) of continuous functions defined on the locally compact space H and vanishing at infinity,operators are defined and studied in [5] .
Among the main results is the characterization of compact operators on C (H,E). An operator is shown to be compact if and only if the topology generated by p for A m, jt\ in C is compact on Q-*. In this case m is the measure used to represent the operator as an integral. It is [31 natural to study corresponding results for operators defined on <£^ spaces. The q-semi variation of a measure seems to be the natural vehicle for such a study. An example of this may be found in the representation theorems for operators on Z^ spaces contained in [1] . As a matter of fact the notion of q-semi variation has recently been generalized to cp-bounded variation and used for the study of £^ spaces (see [7] ).
In this article we will define a topology analogous to that above by replacing the variation m ^ with the q-variation (m ^) of the measure m ^. In particular,
for A in C we will define the semi-norms p -by p (y*) = (in ^) (A) .
As in [4] and [5] it will be of interest when a* is compact relative to this topology. However here the situation is different in that the above topology need not be Hausdorff. It also should be pointed out that in contrast to the countable additivity of m ^, the q-variation ( m y *)q is onl y countably subadditive. In [4] and [5] it was of interest to determine under what conditions m is countably additive. In the present situation countable additivity will follow from the fact that the q semivariation is finite (for q ^ 1) (see [1] ). In this [4] reS p ec t at the conclusion of this work, we will be able to state some additional ideas which will require further research.
In [6] Orlicz studied the properties of weakly absolutely continuous subadditive set functions. Some of the present results are applicable to the present situation when a* fails to be compact in contrast to the situation in [5] where compactness is always used.
The results of this article will be organized as follows. In section 2, the main notations and definitions will be presented. The topology of &* will be studied, and the conditions under which the q semi-variation is right continuous will be established in section 3. As pointed out earlier one of our hypothesis will be that a* is compact. If a* is not compact some conditions introduced in [6] by Orlicz will be used. Conditions for the topology to be Hausdorff will be defined and topologies corresponding to different values of q will be compared.
In section 4, operators on £g(|u) (1 <£ p < a> ) spaces will be studied using the topology introduced in section 3.
If U is a continuous operator from £^(/i) into F with by a set function having the 0 property (see [6] ), the representative measure of U has a right continuous q semi-variation.
The book [1] by N, Dinculeanu on Vector Measures has generated much interest in this area of research.
Frequent reference to it will be made throughout the paper.
[6]
Definitions and Notations
As above C will denote a ring of subsets of the nonempty set T, and JU will denote a positive finite measure on C For the Banach spaces E and F, L(E,F) will denote all bounded linear operators from E into F and a* will denote the unit sphere of the dual space F* of F. By £™({i)
we will denote all E valued functions that are p-integrable with respect to fj, (in the sense of [1] ) . If f belongs to , then N (f) will denote the p-norm of f. If U is a p linear operator defined on ^S(ju) we will write U « JU if IlnJI = 0 whenever u(A) = 0 (see [1] ). The letter m will A P denote always a measure from C into L(E,F). [7] where the supremum is taken in the same manner as the q-semi variation.
Two important properties of these definitions are (1) m g (A) = sup {(iT7) g (A): y* in a *) .
(2) "m"" = m if F is the field of scalars.
The set r(E,F) will denote all finitely additive set functions from C into L(E,F).
For the set r(E,F) defined above, we will let r represent that subcollection of set functions m in r(E,F) whose q-variation^ m 9 is finite on C. If q ^ 1, it is known that m is countably additive.
A sequence {A } of sets in C is said to be decreasing monotonically to 0 if n A = 0. In this case we will write It is shown in [6] that while every function of finite variation satisfies the 0 condition,, the converse need not be true. In the unit sphere a* of F* we consider the following two topologies. We denote by 6 the weakest topology on a* vtXy q [9] making all semi-norms (which we now prove) p . continuous. The proof follows the proof of Lemma 2.
Since right continuity of m will be of importance for later results, the following theorem, which outlines some basic results in that direction, will be of interest. Applying the results of [6] to the above family M would yield conditions under which the (m ^) are uniformly absolutely z q continuous with respect to \x (in the e -6 sense) .
We can now obtain conditions equivalent to the space (a* , 6 ) being Hausdorff. The topology 6 is stronger than the weak* topology. q '
Proof; The proof follows a pattern similar to that in [4] • That (3) implies (1) is clear. Now assume that (1) is true and that (2) is false. Pick a non-zero z in cr* such that for a finite indexing set I, -< F s. m(A.)x., z> =0 iel 
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[14] (1) The topology generated by p (for m jun r fixed and A _iii C also fixed) is Hausdorff.
(2) r . .== {n: n jLn r for which (m ^) =0 implies
The topology generated by p A on g* jjs stronger than the wk* topology of c*.
Proof: If (2) holds and (1) does not there exists a non-zero y* in a* such that (m ") =0. Thus for all n y* q in r , (n ") = 0. This contradicts the fact that (o*, 6 ) q yis a Hausdorff space. The rest of the proof follows the pattern of [4] and will not be reproduced here.
Linear Operators on £^ .
In this section C -will denote the a-ring of ta-finite subsets of T (see [1] ) . Now if 1 <C p < OD , Since the latter converges to zero for n in N, the sequence {U*(z*)} xr converges to U*(z*) in the norm. Thus U* is is compact and by [3] U is compact. The proof of (2) is similar and will not be reproduced here. |Jf n dm| <N p (f n )m q (U n )
Of course the latter becomes arbitrarily small.
Conversely assume (1) and (2) nd the latter goes to 0 for neN, it follows that m " is countably additive. Since U is assumed compact it follows that U* is also. We now show that <j* is compact in the topology generated by p w _. Let [y^}^* be a net in a*. Since the latter becomes arbitrarily small for n in N, it follows that cr^ is compact in the topology generated by p . additive, it is easy to give an argument by contradiction to show that m is countably additive.
To show (2) we know from [1] since T e C ^ that a, £ 
Some Concluding Remarks,
It would be interesting to further study these topological spaces associated with these measures. The topological spaces under consideration, as has been seen, need not be metrizable in fact they need not even be Hausdorff. It would be interesting to consider the requirement that (<j*, 6 ) or (a*, 6 ) be paraq compact, metacompact or any of the other "compactness type"
conditions. What is the effect of these conditions on the corresponding operator defined on <£^(u)? The compact operators are then a subclass of the class of operators so obtained. Let us emphasize again that to go beyond the more restricted setting of compactness, we found essential the results of Orlicz in [6J.
